The population structure and biological aspects of the shallow water mysid Mesopodopsis orientalis were studied in the Versova mangrove, Mumbai, India. The monthly collections ranged 
INTRODUCTION
Mysids crustaceans are one of the major components of coastal and estuarine zooplankton communities and play an important role as a resource for many organisms that use these areas as nurseries. Mysids are an important link in the food web of coastal ecosystem (Yamada et al., 2007) and are prey for various fishes (Takahashi et al., 1999; Baldo & Drake, 2002; Jumars, 2007) as well as for invertebrates, birds and seals (Mauchline, 1980) thereby linking primary and secondary production to higher trophic level. As an energy converter at different trophic levels, the significance of mysids in an ecosystem has been greatly underestimated. Mesopodopsis orientalis is one of the most important components of the shallow-water crustacean community (Hanamura et al., 2008a) and dense shoals of this species exploited for human consumption in costal areas of India and Thailand (Mauchline, 1980; Chaitiamwonges & Yoodee, 1982; Patil & Sankolli, 1991) . M. orientalis are also food source of dolphin (Tattersall, 1915) and sea horses (Pinkaew et al., 2001) . Due their high nutritive quality, this species is suitable for aquaculture as a live feed .
Although considerable literature on the occurrence and abundance of this species from different areas exist (see , no published information is available on its population composition and reproductive biology in mangrove habitat. Hanamura et al. (2008a) reported the reproductive biology of M. orientalis from a tropical mangrove estuary, but subsequent studies found that these populations belong to a different species (Mesopodopsis tenuipes). Mauchline (1980) point out that life history characteristics of mysid species can vary considerably from on habitat to another, hence knowledge on the biology of local populations is essential for subsequent studies on related scientific field . Considering the ecological and economic importance, the present study aims to elucidate the population structure, size variation within the population, breeding season and fecundity of M. orientalis in a mangrove habitat.
MATERIALS AND METHODS

Description of study area
Mangroves are salt tolerant forest ecosystem of tropical and subtropical intertidal regions.
Where conditions are sheltered and suitable, the mangroves may form extensive and productive forests, which are reservoirs of a large number of species. The study site was located in the Versova mangrove (19º 7' 30"N and 72º 49' 30"E) , it is a shallow salt marsh along the tidal creek of Mumbai ( Figure 1 ) with a depth of about 1 to 1.5 m and has a width ranging from 30 to 40 m. During flood tide, flow of seawater towards the upstream progressively inundates the creek and during extensive high tides, even the swamp vegetation is submerged. The dominant vegetation of swamp is the mangrove species Avicennia alba which has a height of 1 m (Stephen et al., 2003) . Vijay et al. (2005) reported that mangrove habitat around Mumbai is disappearing due to human interference.
Sampling procedure and data analysis
A total of four stations (V1-V4) were selected in the Versova mangrove, Mumbai, India for the present study (Figure 1 ). Station 1 (V1) is situated at the mouth of the shallow tidal creek with sandy substratum and the other three stations are located towards the northern end of the creek and are at equidistance. Monthly sampling was done regularly at all stations for 15 months from May 1991 to July 1992. Water samples from surface waters were collected using a polyethylene bucket for the estimation of temperature and salinity. Monthly histograms with total length of each population category were used to analyse the population structure of M. orientalis using 1 mm size class intervals. All four sample stations were combined. The percentage of different catergories was determined in relation to the total individuals collected each month. To identify the existance of significant difference between the proportions of each sex, we employed a χ 2 test, using the sex ratio (female/males) of the complete data set. The relationship between body length (BL) and carapace length (CL) and between the size of the breeding females and the number of embryos or larvae were investigated using regression analysis.
To identify the existance of significant difference in environmental parameters and abundance of mysids among staions, we employed Kruskal-Wallis test.
RESULTS
Environmental variables
The surface water temperature varied from 25. 
Biometrics
An allometric relationship between the carapace length CL (in mm) and the total body length BL (in mm) was calculated from measurements taken in some well-preserved individuals: BL= log2.158 logCL+0.883, (r=0.912, n=108, P>0.01).
ABUNDANCE AND POPULATION STUCTURE
The population densities of Mesopodopsis orientalis in the study area were ranged from 0- Presence of all categories during whole period and the overlap of different generations, suggests existence of more than one generation per year ( Figure 5 ). The average sex ratio (female/male) calculated for the complete data was 1.4, and ranged from 0.6 (June/92) to 2.3 (April/92) (Figure 7) . However, the sex ratio fluctuated along the sampling period, this was not significantly different from 1 (Chi-squared test, P>0.05).
Breeding females and broods
Breeding females present all year round and making up 0.7% to 33.3% of the total population with an average of 13.4%. The composition of females with egg/embryo (stage I) varied from 25.0%
to 76.0% of the total gravid female population with an average of 46.5%; that of female with eye less embryo (stage II) from 0% to 47.4% with an average of 27.01%; of that females with eyed embryo reproduction, which is controlled primarily by environmental temperature (Moffat and Jones, 1993) .
In the present study, greatest abundance occurred in May 1991 and April and May1992 (premonsoon period), when juveniles constituted 93.72%, 89.56% and 86.10% of the total population respectively. Intensity of breeding was at the lowest during August 1991 and July 1992 (monsoon period) when the contribution of juveniles to the total population were only 13.97% and 9.71%
respectively. M. orientalis shows variation in their seasonality in abundance with respect to different population. For example, in Cochin backwater, abundance of this species associated with monsoon period while in Hooghly estuary, the periodicity in abundance of M. orientalis weekly correlated with the monsoon season (Sarkar & Choudhury, 1986) . Hanamura et al. (2009) reported that there is no evidence of periodicity in the abundance of M. orientalis in the Malaysian sandy beach. These observations suggest that the intensity of breeding varies within different population of the same species. The water temperature significantly affects the periodicity and reproductive biology of mysids (Mauchline, 1980; Wittmann, 1984; Johnston et al., 2001) . Hanamura et al. (2009) state that stable water temperature reduces the seasonality of mysids in tropical shallow-waters.
The number of females exceeds the number of males in most of the sampled months, a pattern also reported for M. orientalis collected from sandy beach, Malaysia and other species of mysids (e.g. Neomysis Americana (Pezzack and Corey, 1979) ; Metamysidopsis neritica (Calil and Borzone, 2008) . Variation in sex ratio of M. orientalis during sampling period was not significantly different from 1. The same was reported for Metamysidopsis neritica (Calil and Borzone, 2008) and M. elongata atlantica (Gama and Zamboni, 1999 ).
The population structure of M. orientalis at Versova mangrove demonstrates the difference in length composition of population and reproductive conditions of the species. The fully-grown specimens reach a length of 8.7 mm though sexual maturity is attained at a smaller size of 5.4 mm.
This suggests that growth is continuous even after sexual maturity has attained. Some immature females collected in July 1992 were larger than ovigerous females collected in the same month. This reveals that total length alone does not determine maturity.
The number of broods carried by females ranged from 6 to 18. Even though large females carried more young, the number of young carried by females of equal body length also varied. The average body length of breeding females increased with the progress of larval development. A similar size increase in breeding females has been reported in varies species of mysids and has been explained as inter-moult growth causing the stretching of the abdomen (Mauchline, 1973; Fenton, 1994) . Hanamura et al. (2009) pointed out that somatic growth of the abdomen is not the factor leading to size increase in breeding female population of M. orientalis in the Malaysian sandy beach.
Unfortunately, in the present study, the somatic growth of abdomen is not measured.
Since in M. orientalis breeding goes on all the year round many broods must be produced by a single female as instanced by the presence of two to three size classes of juveniles in most of the collections, but how long a single individual lives is not known. Calil and Borzone (2008) This can hardly be distinguished in field data. However, the study of length-frequency histograms of mature mysids often aid in the interpretation of population biology (Mauchline, 1980) . In the present study, the life history of M. oroentalis interpreted as follows; the first generation started in April and
May with a large cohort. These juveniles become immature males and females observed in June and
July, which developed to mature males and ovigerous females in August and September. These orientalis recorded at Hazira, India (Biju & Panampunnyil, 2009) , while the lowest number (6) was at Sandy beach, Malaysia ; Table 1 ) and Versova mangrove, India (present study) (Table 1) . reported that M. orientalis collected from different populations of Maharastra and South Gujarat, India showed wide variation in the clutch size. The average egg diameter of sandy beach population was 0.37 mm ) while those of mangrove population were 0.39 mm. Some other species of mysids also shows difference in reproductive characters with respect to habitat, Ishikawa and Oshima (1951) reported that the egg /embryo carried by Neomysis japonica Nakazawa, 1910 was smaller in the population collected in a low salinity environment than that in that collected in a high salinity area. However, Sawamoto (1985) obtained an opposite result for the same species in neighboring water of Japan. Delgado et al. (1997) mentioned that clutch size of Mesopodopsis slabberi (van Beneden) vary depending on the geographic populations or different generations. Even though many factors affecting the mysid reproduction, different pattern of reproductive traits may be related with their genetic variability. Hanamura et al. (2008b) reported that the difference in life history trait of mysids linked with their genetic background and recent taxonomic analysis with molecular data has revealed high genetic diversification and /or cryptic speciation in several cosmopolitan species of mysids (Audzijonyte & Väinölä, 2005 , Remerie et al., 2006 , Hanamura et al., 2008b . From this viewpoint, more morphometric and genetic analyses are needed to clarify the difference in life history features within different population of the same species. and between brood number per female and body length (n=78) (b). 
